1 



(19) B*n*m/f (j p) nzjtixPS^pT^fS (a) mmifiWffi&Ms* - 

4$M2002 — 240287 

(P2002-240287 A) 
(43)^HB ¥/dt14*£8E28B (2002. 8. 28) 

(51) I nt. CI. ISSUED Fl t-73-K (#=%) 

B41J 2/05 B41J 3/04 103 B 2C057 



*fS* .JR*qi4>lk6 OL (±91) 



(2D ai^s^ 


45812001 -441 57 ( P 2001 -441 57) 


(7i) mm A 


000002185 










(22) tarns 


¥J?£13*P2/120B (2001. 2. 20) 




mmtPa D Q ;ilEJt5aJII6TB 7 §35^ 






(72) »h* 


;IP St* 








mmtPSJIIE^t D c 5)ll6TI 7§35^ V- 














(72) %9J# 


#- 








m«a5S)IIE^tp D pJII6Tg 7§35^ V- 














(74) ftSA 


100113228 








#31± IE 











(54) imW<DZ,m Zf>J>3"\yF> 7f>J>?RZfZfiJ>?^yF<DmW)ft& 



(57) imm 

[ft?;*3U£] t-^-1 1 AXIS! 1 B£ig»UTy 
X^H 4 a^t.-f ><>;SjgD 1 XliD 2^(ttaj$-tt, / 
X/U1 4 alC«U-C4B«fl<)lcSijl-r-5EP@«^f*lC-f > 
^;«;1SD 1 3Z.liD2^*5i$-B-TB#$iEli-r-57 p 'J> 

1 4alC*fUT. <l#JlCigiipI#&£*t!!*<2t-;?-1 1 
A£tf 1 1 1 ■DO;XM 4 alCjt^Ufc-O^ 

3 art^te-SttglziSlt/c 




( 2 ) 

1 

K. 

[ft*H2] m&mi \z%im<D-?v>*^v Kicfco io 

T. 

[f«*H 4 ] If^JS 3 icie«©x >J>& iCfcl^T. 
«l&©i!iliEfc -*>-©?*>. '>/«£< £*> 2 o©H0iEfc- 
^-14. KiWttm#-<D&®.Jil*Uzftl,Tt%mft7jftlz& 

[USUI 5) If^II3lCiEKOXU>^T'«ffl$n-S 20 

^-<Do%. 1 3Z.I4 2 m±©m 1 t.—p-zmmLT'i 
> <? m. i& £ R± ft £ 1* <i i: =fe lc. 

1 XI4 2JU±©lf!2 t-^-^SEiaUT-O;?;^ 
;TS£i£ffi £ 1*£ c <h £458* £ TT £ X U ^ K©IERi 

St3fcJl3lClEK©XU>*TM£ffl£n-5 
XU >-:S"\-;/ K©IE»>:*;£T-£>-pT. 30 

ix-rn^i ©BtiiEt-^-i:, te©i ©tfiiEt-* 
[zmshT % z\t ? <j K(oh»* 

i*. 

[0 0 0 1 ] 

[^©Jsrs&iBttS) -y— v;u-<>^v 

XHC«t-5^v<&S5lfe/j:<-r-5fc«)roX l J>^^-> F 40 
■&lf-*(DZfV>-5"^v K£ffi*.<5X'J>:$\ fttflcXU 
y$K>j F<D%mjj)£lZMTZ>'b<DT'$>Z>. 
[0 0 0 2) 

©XU KfcLTte. 'i/'JT'M* K£5-f>^ 

O, ffl«*»fSI6BIKffi4#T (iHU) , ;*5-f>©EP 
' ^-O^lSJlcft^TI 1 BT'EPliT£-5>J:?lC 50 



2002-240287 

2 

•5. 

[00031 0 ?£3fc©c©fi©X'J F© 

1 OlCfcOT. -f>^jS5SSS:l«l!ft-r*fctt©t-^-l 
114. v'Ja^lil 2±lc^ltt>nxfeU. P/r£©SI 

»@»ic«t-3T-toffi»a*fRiwsn*. c©->u 

3>S4S1 2±|CI4, Tatf-t©JBHffl*W 

[0 0 0 4] Z.V>mfJ 4 \ 3©B3PSfltt©8T®« 
jglCfclL t-^-1 1 £*Tf 1>-<>£58M1 3'a**JE 
SSn^. <*6>lc, 3±lci4188l->- F 

1 4tffM£tvrii&. 1SBi->-M 4 ICI4, Rattle 
ggPSn^yX^H 4 a#Jf$/iE$ftTO-5. ^bT. t 
-tS'-l 1 ©(fiL^-Y >L 1 <tyX;H 4 a©tf'£.^-< 
>L2t&-%lTZ>JiO\z. t~$>- 1 1 «tttJ»->- F 
1 4 t#4B*}B*)lciEM;*ttTO-5. 

[0005] i5xu i ^©-o^ttasas 1 0 

©*£0^UTO-5#. «^©-r>>>RttbSP1 0tfi—f5 

is] (EP®7'r>^(Rj) ictfcffiSittizftiasftTu-s. -r 

yU3>II1 2±{Cp^r B 1P5T-t-^- 1 1 

[0 0 0 6) -i><7*>& (H^-tt-f) /5>t>-<>£;jS8& 

IcS^Stl, C^>^;II1 3al*3ft-?-l 1 (C 
«fc-pT*Pgi$n-5. -^IT. d©*P^^©x^;l/^-lC 
^'J-O^igS^/XJH 4 a^e>D±tB$1t^.o EPSi*t 
ft i» IC^!f b ft << > i> iffi® D IC <fc ^ T, K*> httlCS^ 
*iiE^$^-5o 
[0 0 0 7] 

[HB^^p^Ucfcp«i:-r-5.ISIi) U^U. B33i©Se5|5© 

a©«f>»k5-f >L 2 i©XU©fIg»<F>3iIlc^:^). ISii 
iifllZfcUT, a^©ieS7&^C"5>fc*. t 
-^-1 1 ©tt>»L^-f >L 1 t/XJU 4 a©«t>/t5-f 

RtttJ$nfc-0^;SjiSD©m.3ll4. yX;U1 4afflW 
7>f>L2*>bfnXl/$?©T, -<>^iSjgD©*5i 
{uSXU«h/«E-DTJin^.. C©*SfiLSXH4. «ffi-> 
-hi 4 5y'Ja>Sffil 2±lcft5iJf=tlt^pg©Pi^ 
^|cJ;-5 1-^- 1 1 <k/X;H 4a<h©fiBXU'. y 
X;H 4 alcM*Ufen'5©^?£. Xli^X^H 4 a© 
§ang©SRg J <f>Sit^|nilc5t=J-r-5^gXU'^lc«i;*=b 
©-?£>•?>„ 

[0 0 0 8] 06 (a) (b) 14. t-*- 1 1© 

4>/65-f >l 1 <tyx;n 4 a©f ,i>z>^y\. 2 «t©X 
He <t -5 -f > ^ iSi® D ©S5i©MX U- « SiB^-r -5 EX'S 
■5. 06 (a) (C^cfc?) IC. t-^-1 1©4>^^-< 



( 3 

3 

>L 1 |C*1U /X/H 4 aCti^-OL 2 WXfiitf 

[0 0 0 9] 06 (a) T'I3. XH X# 0 T'£> ^T-f 
>^;S;TSD©p±J±5$)iji0^gXU'fi^OT*-5<!:^, f 

telD-zm&ft.w.oyEm&.w.z-i >£mm d- tux 2 .6 

[0 0 10] i6 (b) 11 XUfiXi, ftgXUfli 10 
(DH&£atlClx75: ! t>CE>T*&-5. 0 6 (b) TI3. 
fhlX (Mm) £<ty, HtlilC^gXUe (deg) 
£<!;oTO-5. 0 6 (b) 13, </XM 4aCDfl- 

ii# 1 7 Mm. fc— ^— V 1 GtfHBAM 8jtimX1 8 m 
m, 7jc|4-r ^^ffll^Tt-^- 1 1 COEPJPfi^jS: 5 0 
OmW. <UilU^KIBn. 2kHz, 1 . 5 

M S <h Ufe <h £ (Om&fik U T t N -5. 

[0011] J£HttJ:y. 
^SXl^e = 0. 00 2 9 X-0. 4 8 7 8 
t&y, 20 
5/X = 0. 2 1 d e g/Mm 

1 1 CDf'C^-f >L 1 t/XM 4 aCDcf'C^-OL 2 
t^l /imfn^t, 0. 2 1 (deg) CDftgXl/9 

[0012] fH, t-^-1 1 ©&g (-<>i>;ffi;iS 
DWttiiHag) ^69lSi«m*0*?»®^T©8gSS<&R 
<hr-5<h. ftgXUeic.fcoT. -<>?teffiD<DmW®. 
gl3, »5gfiLg©f§*I<vig;0>t> RXtanS tfltftlS 
Cii^. 30 

[0 0 1 3] coiSMXHi, t-^-1 1 
7-f>L1 tyX;U 4 a©W«50L 2 i©XH 
X^£0<t£l34$ICHIIlC/«j:e>;5:U 0 UA>U -^©X 
US#;*:# SHaiESSBfU:, * vtte-oTJJIft 

[001 4] v'J7JKyKTli. «So/X 

;n 4 a©i±ajftgcftgxue#??s-rsii^-c*-p 

CQ/X./H 4 a^&(DP±ttilC«toT-f >0;«;TSD#*!i 

gXH3 Basic 

[0 0 15]-*, ^•O'NyKm 1^-f>^TP 
KT1 BT'EPiSf Zfztt). t(0^^>±X^>C 
;£;TSD©3g&<agXlx#£i;TO-5£, *©**a*ti«X 

fcgic^-r-s. cnictu, EP»s*ijfcB«i±{*«£, 

fcil^r. figX U^X vtt IC B 31 o T L £ ? <>: O 5 

natf*«. so 



f36SJ2 002-240287 
4 

[0 0 16] 0713, K£ffll.\TEPiIjL/i:— 
0li£;St-0T-£>-5. 0*, >^i±ttJgPl 0 

£>-5<, 0 7|C*3OT, S^b§!iLT4f 8^>^;g;-g 

D4ro*!i^gi3, sifiiiUit", s^isnc-rnx 
»ffilttv B«l<ugJ;y0*, a^(Sllc-r'nTn-5. c 

«5f laaxv^w-r-s. p 7 ©01T13. 4 g@ <t 5 #g 
ciicfc-scPT', igpiLT. ®7 ic^-r«fcpic. -<> 

£;$;TSD 4 tD5 £©18)1*. /SHgPJ; l»j||nfco^j>4 

[0 0 17] e>[CCl©i^. ^A^gSx.T3§p<»:4 

13, fte©KPS«t y J:oT, -0^jgjgD3i 
D 4 iWH 13, JSfflgP J: iJlUft©^ yi/Jo Tijm 

[0 0 18] /«cfc, tttb$+l^-f >^;SiSD©S!i<ug 
Xl/*Ii*t4*atUT. 1 0 - 2 3 5.8 5 4 

K <d3l mtt ic ^ -f > /\ F £ UK $ i±fc y . 
&<-r-5 *>©■?&•*£>. 

[0 0 19] L#>U d©^r;4T-J3, 5-f>AyKS4 
^^isiicsmgic^ibs-ii-^ c £#£«gT£. y , 

**©^ U hT$.SS#®t4^^^-rctX)iT-#/d:<«: 

[0 0 2 0] Ufc*^T, *pgB^#^bJ:pfr-i)IS 

^Cfcl^T. S5¥figXU^SrEfc/<t<-r-5C<!:TfeS 0 
[0 0 2 1 ] 

[lSSI^Mi^-r-5fc«)©¥l5] *mWii. JUTO^?i*^ 
(3, t-^-SriEiliUTyX;!/*^^ >^;"S;lS$:P±a3$ 

■tt, «fiiEyx;ncs=tUTffi«WicS^-5EPiiJ=}mi*ic 
$n-£>X'J ah* icfcOT. 1 orofuIE/XJUcfct 

ley x;nc?4/c u^-r >^;-gMrt©^*iugicm^c 
ztzimtrz. mmin2<D§£W{*> ts^iiiicietj 

©X'J>^^y KIcfcOT. &&V>fflZS XJlZteWSSl 
[0 0 2 2] II*JS 3 (D56fif§13, II^IS 1 iClEtSO^'J 
M^H4 (OS8WI4. H^il 3 ICRK^X'J >?\z&l\ 



( 4 ) 

5 

[0 0 2 3] Wm%5<D5tWi*. li*H3 |C|EK<0X'J 

i oo3buIE> X;uc*fj£> LTtttf^+ifcaaroSME t - 

©gfil&lc, sulE^l t-*-tR44 1 Xli 2 JU±<D 
Sff 2 fc - L T-f > £ ;&;1S£ R± tB $ d i £ 

[00243 mmne <D5&m*: a^n 3 iciekwxu 
i -p ©«3iE/ x# iciai*e> nfc^gstrostiiE t - ? - 'to e> 

lvf*x*M WBUiEh-^-i:. ffe© 1 ©mJlEfc-? 

icJEiter'-B'ct^wair*. 

[ 0 0 2 5] ^SIWICfcOTI*, 1 XMzftl, 

t. «*j'i=B»Riiiiaa»ot-^-jfl«. io©/x;u 

©T;'>I^rot-^-<Dp-&. 1 ^-OCtlClEii^ 20 

SHiMX U * B 3*7c£: < "f -5 C <h tfi Sltl £ 13. 2> . 
[0 0 2 6] 

imvwmmommi jut, 0®^£#k?iut. 
@t-$>-5>„ hi icfct^T. @5 tmmoy&ft \z\zm— & 

01 Ttt. 0 5<*:|5M$(C. 1 OO-f >^ttjiinl5 1 OA© 

^.^uxo-sa*. si icfeux&i^iMc. jii&o-o 

[0 0 2 7] X'J>*IC(i, flltS&0EPl!*HM*$tel& 
U. EPli4 I lcte./X;H 4 alc&UXtettftlcHfcSSEgt 

tfitftffl*** <t<h tic •■Epsiactt"»ar*fc«>©»f 40 

[ 0 0 2 8] Sfc, XU h'te. -f >^P±aJ6P 1 

0AO/XJH 4 atfBBttfe(*4>EPB9A>€>ffi£nP!l 

^uxttfl-r-sj^icgEgsnxix-s. tit. •<> 

^^>^A^t>-f >^5S8S^^UT-<>^;SS1 3artlC 
-f >*jS£3irtU CCD-O^iS^l 3artTt-^- 
1 1 A^l 1 BlCct^T-O^jS^ADSi-r-Sc 



45 B3 2002-240287 
6 

[0 0 2 9] ***WBI8"Ctt, -O^PtttSSPI OAli, 
1^©/X;U 4 alcMU 2O0t-^-1 1 AM 
1 1 B£t3:l*fct><DX*£3o =&t-t?-l 1 ARtfl 1 
BCD^'L^-O^-tn-^'tlL .1 A ML1„ T^t*. 

1 ASUtl 1 Bli; XU >*T©EPB*t^ft 
<9g&:frAlc#UXBmft:5AlcIEg2ftTO£. ££> 
ic, t-^-i i aszxi i &ia. yxjn 4 aro^/fc 

7^>L2 |c«L/T«S«^i^:-S)ckplCiES^nTt\ 

•So ■ 

[o o 3 o] *nmm<D£v\z&t-'$'- 1 i as^ 
i i B^iEs-r-sctictu, st-^-i i ami 

1 BCO^'D^-OL 1 A ML1, li, yXJH 4 a 
CD^fc^-f > L 2 *»'6^fi^ r tl-5 C i: t^S. 

[0 0 3 1 ] ;*IC. XU>tS"^-> KOt-*-1:VAS 
tfl 1 B©|gKl^-;£lC-plNX|ji0^-r-5. 

(xu >^"N7 wmm-nmnw. 1 hjsjk^) m i mm 

fim-VlZ. St— ^-1 l AMI i Bli. {ISUlc (34 
HUT) IE»T#-5«fc5lctIj!i££:h.TlN-5. "T^i:*?*.. 

1 A(73*^IE»)UX'f >t>mffiDZO±liiZl£ 
5Cti«Tt. JOt-?- 1 1 B«#-£|gKlUT-f > 
^;S>TSD^[±a3$-t±-5)C. l i:t)T'#-5o t— ^— 11 AS 
tXl 1 BlCli, cnt>*3452UTSEi!)T'^-5cke)ICb^: 

igi*a$ mtpit-f) *^a&*ncjg^5ti. -ecoiEiigpic 

<t?Tt-^-l 1 AMI 1 B<DmW>&fflWZtl&. 
[0 0 3 2] t— V\ AcD^^IEiiUT-O^jgiS 
D 1 £Rii±S£lt;fc<h£li. -f >i>jSj5D i \%',i JX)V\ 

•soDT-. 0i ^ffiijicfn/s-iaaic^si-r-?). ph« 

(C, t— 1 1 B(D*«:l|Ei)!lUT'1'>^;SiSD 2$;D± 
aiS-ttlfci^ia. -O^^iSD 2li. ;X;H4aCt 

^7-<> l 2 icj^uTmsfts-rnxRtaisn-sroT 1 , 
iit, &tfijic-rtife^aic»^-r-5. • 
[0033] ^mmmm-cu, mm^w<D i oro^-i' 
xcEPiii-r-si^. ivma>— »ct-^ i 1 axisi 

1 B^lgKUT-O^jSiBD 1 3Z.ISD 2^EPil?-}mi*lC 
S3¥$#-5. *-L/T, EPliMt5#^^SSigircimfeS 
•t±, ;^roi ^-f >T-ii. ffew— ^cot-^-i i BXli 

1 1 A^IEKjUT-O^iSiSD 2XliD 1 £EP!i*jmtt 
IC*5i$1±-5. C«^;i«35SlCigU31-r. 01T'li. 

•o^Rtaiaj'i oau. swict-tj'- 1 lA^igwu 

T-f >^;S5SD 1 £5i5£$ti\ EPiii^<*$ 1 ^-<>S 
fit^l±> *l:t-^-1 l B^IES!)UT-<>^;«;TSD 2 
^e>lcEPli«ti<*€ 1 ^-f ;^ 
lct-?-1 1 A*«»LT-f>*!8SDl «»»3-tt 

[0034] 02 (a) ~ (c) IS. ±iiO 
ct^lcLTEPi5i«mi*lci'>^;«;"gD 1 
$1+. S0£iEISU7iH£<D0iJ£^-r0T-&-5. 02 IC 



7 

•5. 0 2TI4, i 7^ xceow-fy^igjgD i xiiD 

[0 0 3 5] 0<K Taj 
r b j <D^ii. fn^nt-^-i i ami i 

B£lE»UT^>£;S;lS£ji5i£ttfcC££7n-r. 

rAj L/c 5 -f >I4, f>:>;g;iSD 1 

T&y. r B J ©ft^SrttUfc^-Ote. -O^iSiSD 

[0 0 3 6] 02 ©tfiJT'14. 1 ^-f 6 rXO-i 

>*mXD 1 XI4D 2<DmW®LW<D??>> frfrb&XT 
lfg. 3§gM6§g<9fcCr>l4. g«H£lMlC5i3i£ 

zmffiD i xiiD 2 14. u h+. jfefflcma: 

D 1 XIJ D 2 14. g*ttB.J: U H«f . SffllCWJMm 
[0 0 3 7] COit^lCfcUT, l7-f>T©SSfiS 

1 A3Z.I4 1 1 B^lgliStirT, -f >*jRiSD 1 XI4D 2 

•nn\z=5><< >mz.m±?z>*itifimtLiz.i3.<i3.z,. 

[0 0 3 8)02 (a), (b) JSiZfi (c) |4. -ttl-f 
ft. t-tS'- 1 1 A<h 1 1 B<tlw«fc-5^>47jg;-SD 1 X 
I4D 2©S5*fiS**S«:*cfce>lCLfct)©T-*-5. 0 2 

(b) is. 02 (a) £vm&i£Lm.<D-f*>-tmz*:2< 

bfc*0T*U. £t>lC02 (c) 14. 02 (b) «tU 

o-f t>-rs£*£<-si--5i::*i{i\ »$f<&sxu;&<g3i/t 

/4<&-5C -5. 

[0 0 3 9] (7f>J>-$"\y h'(0IEift^;4©m2g|«iJB 
AS) 0 3 (a) ~ (c) 14. ^-ft^ftX'J >;S"\-;/ Ktf) 
1 AM1 1 BO|g|j!i^;S(D^25IJSJ}S.^^ 
lttB^-r-&8fiS0-C$.-5. SfS 2 HJ5SJMITI4. fc-#- 1 
1 Ail 1 Bi^lSJ^lClEiibT, -f >^;ffijSD^R±tb 
^-t+^ti^T^-S. 03TI4, 1 ACDlEli^i 

^P. . t— ^— 1 1 BWlSib^j^: P. iritis. 

[0 0 4 0] Sfc-T. 03 ( a ) 14. P A > P . <!: Ufc 
i*©«T**. -f>^Ml 3af*DT. H«f. SffiDlC 
lEg^ftfct-^- 1 1 A(0IEii!l^C)^*^^Ofe«>, 

-<>^jSSDi4. 0*. ^(Sjic-r"nTP±tb$n-s><, c 

ftlCttU 0 3 (b) 14. P A <P B tl/ttSOW 
-<>^;SM1 3artT. 04". SffiiJlClEfiSft 
1 B(7?IESl^<D^^$l\fc«). -f>£;£ 
;1SDI4, 04". *7ilS]lC-rnTti:ai$4a-5. 

[0 0 4 1 ] jy±«fc UM6A»T*-5i*. 1A 
Ml 1 B©iEKi^P A MPs *»fj£©«lc|ftSr 



( 5 } ^r»1 2002-240287 

8 

•5 Cilery, -f D#. /XJH 4 a©tp,L^ 

-f>L2 <h-tt^lCRtai$ti€)«tplci)||l|-r-5Ci:^T-^ 
•5. 

[0 0 4 2] 13 (c) II P A =P B tl,fzt2<D 
1 4 aOW7-f>L 2 tffifflCPtaStltXtf. t-* 

-i l ami i Bwigii^p* Mp 6 coigib^^ 

Da*Ht». 2EtBjjic-r"ii.Tia:m$n-5«tpT*ni4*. t- 
io ^-11 A©iEi!)^)P A £. t-^-i i BcDmmti 

P B J:y^:#<-r-5Cl<»:T'. PliiJ^ft-S-O^gj&D 
OWlM&s /XM 4 a<Dfp,fc5-f>L 2 tftfUzt* 

[0043] mmz. -ixtmffiDtfmf. 

TRt|ij$ft-5J:?T-£>fti4'. 1 BrofgB^iP 

. t-^-i i Awiid^p* <ty^#<-r-i>c 

£T\ ttWSft*-f >*5KSDCDttittfc. yX;H 4 a 
[0 0 4 4] (X'J ^(D^f >^!±tH^<Di&<0M 

20 mm. Mxy y*^y wmwtismvm 3 mmm 
m) 0414. ^b^icjz^xu >^^-^ Kw-o^Rtai 

W t-^-WIEift^O^ 3 HJSJ{5gs€:lftB^-r-5ffiiM0 
0 4(D-f>^P±a3gPl OA' 14. 01©-f>£ 
P±HJg|5 1 0 Aig/Jtl. 3-TXDt-^— 1 1 A. 11B 

sz/i 1 czmxz. 

[0 0 4 5] @4i;fel\T, 1A. TIB 

stfi 1 ci4. xy >^x-©Enii«m^<D^©^i5]ic« 

30 1 A&OM 1 BI4. /X;H 4 a^tp/^^-r >L 2 IC*J 

01 ©IIJSJBl^ilRltST**. t-^-1 1 c 

(4. t<D'p>L^^>L i e #yx;n 4 aO^C^* 

[0 0 4 6] **JSJEJSTIS. Jli'JiUT. t-^- 1 
1 CCO*^IEii$-tt. t-^-1 1 AMI 1 B^rlEW 

u^u. t-^-i i cott(>mittiicj:u. r± 

[00 4 7] 9t-f % m i ©iE»7?;* <t it, 0 1 vmm 
mmx-Tnurcjioiz. t-^-i uti ib^i? 

-OzltlzSmzZmZitZ. C»<h^l4. t-^-1 
1 C£fEISL/40. C^lc.ty. 0 1 ©Hfisraffil<!:|5j« 

[0 0 4 8] S/z. ^2 WlEK^jJiUT. 0 3 <DMfi& 

miT^ufcckpic, t-^- 1 i Acomthti p* i 

50 $a»D£RtHi£l**. CWIEK^IP* tP, 



( 6 ) 

9 

> ? D £ - <!: -5. $ b IC C ©if§^ 
icfii. 1 C&mW)ls&^T\ t-^-l 1 A 

Stf i i bcdIEIA^Pa &tfP B $lSbT, *5i& 
S£fEHbTt>m''. — 1 C=t)|E)B§lcSg 

[0 0 4 9] JU_t. *S6W©— *ISJB88IC-31^TBIWL 

( 1 ) ^WSJEJBTtt. 2O0t-^-1 1 AMI 1 10 
B£ft;L-5iS£\ R{/3-3©t-^-1 1 A, 1 1 BR 

[0 0 5 0] (2) 1 ASl^l 1 B£ 

4 a©«P»i>^-f >L 2 lc»UT«*H**r«:<T , blll^ 

1 1 At! 1 B<h©*}ffrifi!# 
yXJH 4 a©>*#i>^-f >L 2 lC*JUT-r*4'lTOT ! fe& 
l\. 3-DJU±©t-^-«SES-#--&<t^t>l^«lC, -*t 
Ot-y-*«/XM 4 a©*/L>^-f>L2lC*fL--r*t 20 

[0 0 5 1 ] (3) t-^-«3?JU±ttlt<&ift 
^ I = I* , ■ *S«S« U :7 U > y K © fc - ^ - 

©lEii^&icmen&iv, 0ij;Lfif. 3-pJu±a?t-^- 

P±tB;*-t±-5«fc5(::UT ! t>f|lV 0Ux.fif. El4T-*bfc-f 
>^R±aSSP1 OA' IC&ltT. ««3©5-f>Tttt-# 
-1 1 A©*£IEiftUT-<>£;-£^D£P±aJ3-t!:. 
-f >T'l*t-^- 1 1 CCD*«-gESbUT-r>^;g;WD$- 30 
Ptaj^-H:. ^eicyc^-OTtit-^- 1 1 B©3».£Ig 
» L T-T > i> jS;TS D £ P±ai £ 1* -5 C £: tTt -5. 
[0 0 5 2] 

[?ge;?©5»£l] *H^I=«t4atf. 1 o©y;OUc*tUT 

/&Ufc^>^;8mft©^fc:&{jiglclS:lt. 1 5-f>"i 
lclllISt-^£fc-^-£^;t7iU. «»©k-*-©tt 
»*i£S*.7i U C tm\z& y . •< >*»»©EPH*t 



4569 2002-240287 
10 

mtt^©*5i&M£S*3c<»:#T-#-5. cnicty. 

yX^B*©*»ffi«XUSBafctt<T4Cfcanuiti 
[0®©tSJ£&SJiW] 

[01] *§kWz£&7V>*'\y \ t <D-4>4>i±mm) 

[0 2] (a) ~ (c) IS. -tn^'tx. EPffifcffcfclC-f 
>f H{**E«L.fc«te©«£jj*-fH 

[03] (a) ~ (c) fit. ■WVPti:7y>*'\.y K© 
t-*-©IBtttf &©* 2 KtfeSfl^ttnr^KIDBT 1 

»«. 

[04] *»WCA6^yv*Ay K©*f>£i±tija© 
ffe©HJ6?Bftl*^-rt)©-C*-3T, 7iJ>f\y K©t 

-*-©«»*»©* 3 sutstt«Kn-r«Mi[BTft 

[05] .S£5fc©-y— K©-f >f RtHJW©— 

jr?-3-Bfi®0T£.-5. 

[06] (a) SIX (b) IS. fc-*-©+i&5-f >4: 
y X;U©*.65-f >t©XUCJ:*-f >f >«iiS©»5ifil 

[0 7] 5-f 'Ktffll^EPBUfc— Wft^tHT 

[m©itn] 

10. 1 0 A. 1 0 A ' -O^-RtSBSJ 

11. 1 1 A. 1 1 B. 11C fc— ^ — 

i 2 ->'jn>S45 
1 3 ISiBg^-f^UA 
1 3 a -<r>£;K2 
1 4 fflflt->- h 

i4a y 

D, D 1 . D 2 -f 

LI. L 1 a . L 1 b . Lie £ — 11.1 
1 A, 1 1 B. 11 C©«£»C.»^-f> 
L2 /X;H 4a©t-L«7-f> 
X (L I t L 2©) XH 
0 ^gXU 



m$ 2002-240287 





« 182 0 0 2 - 2 4 0 2 8 7 



[04] 




[05] 




10A T - 




-12 



LI A 




[07] 



D2 D3 D4 



D5 D6 




[06] 



(a) 








- \! ! 




—13 


lP 5 





-12 



(b) 



I 



2.0 
1.5 
1.0 
0.5 
0.0 
-D.5 
-1.0 
-1.5 
-2.0 




-1.0 



y=0.0029x-0.4878 



1D 



2.0 



2002-240287 



I72JBW# B * ® F^-A(#%) 2C057 AF30 AG46 AM40 AN05 AR18 

mmURHUEitShlUeTB 7§35-if yr BA04 BA13 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-240287 
(43)Date of publication of application : 28.08.2002 



(51)Int.CI. 




B41J 2/05 




(21)Application number : 


2001-044157 


(71)Applicant 


: SONY CORP 


(22)Date of filing : 


20.02.2001 


(72)Inventor : 


EGUCHI TAKEO 








HORII SHINICHI 








HIDAKA SHINOBU 



(54) PRINTER HEAD, PRINTER AND METHOD FOR DRIVING PRINTER HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a deviation of a 
impact position unnoticeable in a line head of a thermal ink 
jet printer. 

SOLUTION: In the printer, an ink liquid drop D1 or D2 is 
discharged from a nozzle 14a by driving a heater 1 1A or 
1 1 B, and is made to impact on a printing object body which 
shifts relatively to the nozzle 14a, whereby an image is 
recorded. The printer head used in the printer has a plurality 
of heaters 1 1A and 1 1B set for one nozzle 14a to different 
positions in an ink chamber 13a corresponding to one nozzle 
14a. The plurality of heaters 1 1 A and 1 1 B can drive 
independently of each other. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tbe use of tnis translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



Claim 1 The printer head characterized by to form said heater of the plurality which can ^ driven 
according to ^individual to said one nozzle in the printer head used by the pnn er winch £ive a heater, 
make a liquid-ink drop breathe out from a nozzle, and a liquid-ink drop is made to reach the body for a 
print relatively displaced to said nozzle, and records an image in the location where the liquid-ink 
interior of a room corresponding to said one nozzle differs. „u Qtvrt f Q „ 
[Claim 2] The printer head characterized by installing said two or more nozzles in the shape of an 
abbreviation straight line in a printer head according to claim 1 . 
[Claim 31 The printer characterized by having a printer head according to claim 1 
Claim 4 It is the printer characterized by installing said at least two heaters in the direction of an 
abbreviation right angle to the displacement direction of the body for a print among said two or more 
heaters in a printer according to claim 3. , 
rClaim 51 While driving 1 or the 1st two or more heaters among said two or more heaters which are the 
actuation approaches of the printer head used by the printer according to claim 3, and were fyrmed 
corJespondSg to said one nozzle and making a liquid ink drop breathe out The achiation approach of foe 
printer head characterized by driving different 1 or the 2nd two or more different heaters from said 1st 
Her and making a liquid ink drop breathe out after displacement of the predetermined distance of the 



[Claim 61 The actuation approach of the printer head characterized by driving said two or more heaters 
simultaneously so that it may be the actuation approach of the printer head used by the printer according 
to daim 3 and the driving force of said heater of any 1 and said heater of other 1 may differ among said 
two or more heaters formed in said one nozzle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Sof the Invention] This invention relates to the actuation approach of a printer ^f ^^j^ 
et line printer at a printer and a list equipped with the printer head and its printer head for it not being 
conspicuous and carrying out the stripe by impact location gap of a liquid ink drop. 

[Sption of the Prior Art] The serial head and the line head are known as a P™ter head ^ c f the 

conventional thermal Inkjet printer. A serial head carrying out both-way actuation of the head 

horizonX and performing the print of the direction of a line, it carries out the predetermined distance 

SS of the form (delivery), and performs the print of degree line. Moreover, a line head is a 

Sg so a nozzle may be put in order in the direction of a line and the print of the one line can be 

carried out at once, after it carries out the print of the one line at once, carries out the predetermined 

distance variation rate of the form, and performs the print of degree line again. 

[00031 Drawing 5 is the sectional view showing an example of the ink discharge part of this 

conven ional kind of printer head. In the ink discharge part 10, the heater 1 1 for heating a liquid ink drop 

is Tmed on the silicon substrate 12, and the actuation is controlled by the predetermined actuation 

circT Moreover, on this silicon substrate 12, the resin film 13 which carried out opening of a heater 1 1 

$04] 5E5£^SSL for opening of this resin film 13, liquid ink room 13a which has a 
heater 11 is formed. Furthermore, the laminating of the resin sheet 14 is earned out on the resin film 13. 
NoSe 4a oy which opening was carried out to the circle configuration is formed in the resin sheet 14 
Aritte heater 1 1 and the resin sheet 14 are relatively arranged so that the central line LI of a heater 1 1 
and the central line L2 of nozzle 14a may be in agreement. 

^05] In addition, in drawing 5 , although only one ink discharge part 10 is illustrated, two or more .ink 
Earge parts 10 areTr^taUedin the one direction (the direction of a print line) side by side m the shape 
of an abbreviation straight line. That is, a heater 1 1 is arranged in on a si icon substrate 12 at intervals ; of 
predetermined, and nozzle 14a is located in a line, and is formed so that it may correspond to each heater 

r00061 The liquid ink led to ink passage (not shown) from the ink tank (not shown) is guided at liquid 
nk room 13a and is heated at a heater 1 1 within this liquid ink room 13a. And a liquid ink drop is made 
to breathe out from nozzle 14a with the energy at the time of this heating. An image is recorded in the 
shape of a dot by the liquid ink drop D which reached the body for a print. 

[problem(s) to be Solved by the Invention] However, in the above-mentioned Prior art, extent of gap 
with the central line LI of a heater 1 1 and the central line L2 of nozzle 14a becomes a problem In a 
manufacture process, since various errors arise, the central line LI of a heater 11 and the central line L2 
of nozzle 14a are not necessarily in agreement strictly. By this gap, since the orbit of the breathed-out 
liquid ink drop D shifts from the central line L2 of nozzle 14a, it becomes impact location gap of the 
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liauid ink drop D and it appears. This impact location gap is based on the location gap with the heater 

Kit dSmS(a), S while the two-dot chain line section shows it, using the target position of, m 
mnact lo caS as li quM ink drop D' when the amount X of gaps is 0 and the include-angle gap heta of 
ES o S*e liquid ink drop D is 0 namely, the continuous line shows the impact 
^^S^^ ink drop D in case the amount X of gaps and the include-angle gap theta exist 

EE t Drawing^ (b) makes a table the amount X of gaps, and relation with the include-angle gap theta. 
In drawSTbWt shifted to the axis of abscissa, the amount X (micrometer) was taken, and the 
tSe gap theta (deg) is taken along the axis of ordinate. Moreover, the outer diameter of nozzle 

4 a sho "tevalue when,!; for drawing 6 (b), the appearance of 17 1 "* 

impression power of a heater 1 1 to 500mW, the repetition frequency of 1 .2kHz, and pulse width 
1.5microS using 18micrometerxl8micrometerand water color ink. no?9X 0 4878 and the 

rOOlll From the actual measurement, it was set to include-angle gap theta-0.0029X-0.4878, and toe 

esul wi hTheWX =0.21 deg/mu m was obtained. Therefore, under the above-mentioned conditions, 
when the central line LI ofaheater 11 and 1 micrometer of central lines L2 of nozzle 14a shift, the 

loOlt S when" ^^fflJ^gunpt-^ — of the liquid ink drop D) of a heater 
1 to T he impTct side of the body for a print is set to R, as for the impact location of the liquid ink drop 
D, o JySntheta will shift from the target position of an impact location by the include-angle gap 

loon] This impact location gap does not become a problem especially when the amount X of gaps of 
the central Tine L 1 ofaheater 11 and the central line L2 of nozzle 14a is small. However when the 
tmoZ of gTps became large, there was a problem of having become a stripe and appearing at the time 

m014?HeTw1m 8 a serial head, even if it is the case where the include-angle gap theta exists in the 
KSSSde angle of specific nozzle 14a, impact location gap of the liquid ink drop E > is ; seldom 
conTpicuous. That is, inbeing aserial head, even if impact location gap. of ^^^Sfee"^ 
the liquid ink drop D reaches the near field by the regurgitation from other nozzle ^a/Therel bre when 
the whole image by which the print was carried out is seen, impact location gap stops being able to be 

[0?15] On'heomer hand, with a line head, if impact location gap of the liquid ink drop D has arisen on 
the line in order to carry out the print of the one line at once with one head, even after the impact 
ocition gap carries ou7the variation rate of the body for a print, it will be generated in the same location 
on^one Uneven this looks at the whole image by which the print was carried out, there is a problem 
that impact location gap will be conspicuous in the shape of a stripe. 

KfSwkl is drawing showing an example which carried out the print using the ine head. A 
ongitodln^ifction is the side-by-side installation direction of the ink discharge >part 0 among 
drawing and the vertical direction is the displacement direction of the body for a print In drawing 7 , it 
SedCm the left and the impact location of the 4th liquid ink drop D4 has shifted leftward among 
dra^ng from ttTe target positiomMoreover, it counted from the left and the impact location of the 5th 
Skip D5 ha 8 s shifted rightward among drawing from the target position. Thus, in the _case of a 
line head it has characteristic impact location gap for every head. In the example of drawing 7 spacing 
of the 4m and the 5th impact location becomes larger than other spacing. As a result, since m the case of 
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a W head this oroDerty will be dragged as it is and will carry out a print, as shown in drawing 7 , it 
fSS^S^SH^ thinner than the perimeter section between the liquid xnk drops D4 and D5, 

mO^lZrthermore, in this case, from the left, it counts and spacing of an impact location withthe 3rd 
and each 4th liquid nk drops D3 and D4 becomes narrower than other spacing. Therefore it becomes 
me s^pe of a color deeper than the perimeter section between the liquid ink drops D3 and D4, and it 

[0018] S In addition, the technique indicated by JP,10-235854,A is known as an approach of solving 
mpact location gap of the breathed-out liquid ink drop D. This technique vibrates a line head m the 
S Actuation direction of a line head, or is carrying out specified quantity migration, and is not [ gap ] 
conspicuous and carries out impact location gap. 

00 P 9 However, by this approach, there is a problem that it is required to make high degree of accuracy 
move a line head in the main actuation direction, and a device becomes complicated. Moreover since 
generating of the noise accompanying migration of a line head can be considered, there is , a .problem of 
it becoming impossible to employ efficiently the silence which is the merit of line head original. 

0020^Xrefo^ the technical problem which this invention tends to solve is it not being conspicuous 
and carrying out impact location gap in the line head of a thermal ink jet printer. 

[Means for Solving the Problem] This invention solves an above-mentioned technical problem with the 
following solution means. In the printer head used by the printer which invention of claim 1 drives a 
heater and makes a liquid ink drop breathe out from a nozzle, and a liquid ink drop is made to reach the 
body fo^a print relatively displaced to said nozzle, and records an image It is characterized by forming 
said heater of the plurality which can be driven according to an individual to said one nozzle in the 
ocation where the liquid ink interior of a room corresponding to said one nozzle differs. Invention of 
claim 2 is characterized by installing said two or more nozzles in the shape of an abbreviation straight 
line in a printer head according to claim 1. 

[00221 Invention of claim 3 is a printer characterized by having a printer head according to claim 1. 
Invention of claim 4 is characterized by installing said at least two heaters in the direction of an 
abbreviation right angle to the displacement direction of the body for a print among said two or more 
heaters in a printer according to claim 3. 

[0023] Invention of claim 5 is the actuation approach of the printer head used by the printer according to 
claim 3 While driving 1 or the 1st two or more heaters among said two or more heaters formed 
corresponding to said one nozzle and making a liquid ink drop breathe out It is characterized by ^driving 
different 1 or the 2nd two or more different heaters from said 1st heater, and making a liquid ink drop 
breathe out after displacement of the predetermined distance of the body for a print. 
[0024] Invention of claim 6 is the actuation approach of the printer head used by the printer according to 
claim 3 and it is characterized by driving said two or more heaters simultaneously so that the driving 
force of said heater of any 1 and said heater of other 1 may differ among said two or more heaters 

formed in said one nozzle. . . , 

[00251 Since two or more heaters which can be driven according to an individual are arranged to one 
nozzle in this invention in the location where the liquid ink interior of a room corresponding to one 
nozzle differs A liquid ink drop can be made to be able to breathe out, or by changing the heater which 
should be driven for every line among two or more heaters, and changing the driving force of two or 
more heaters, even if it is the same nozzle, the regurgitation include angle of a hquid ink drop is 
changeable. Therefore, the impact location to the body for a print of a liquid ink drop is changeable. 
This becomes possible not to be conspicuous and to carry out impact location gap of a nozzle proper. 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with 
reference to a drawing etc. Drawing 1 is the sectional view showing 1 operation gestalt of the ink 
discharge part of the printer head by this invention. In drawing 1 , the same sign is given to the same 
part as drawing 5 , and the overlapping explanation is omitted suitably. Moreover, like drawing 5 , 
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although only one ink discharge part 10A is shown, in d___ngj- , two or more ink discharge part 1 OA is 
prepared in the direction of a print line together with the shape of an abbreviation straight line, and the 
line head of a thermal ink jet printer consists of drawing 1 similarly variatiftn 
r00271 The bodies for a print, such as a form, are fed to a printer, and while carrying out the variation 
rate only of the predetermined distance relatively to nozzle 14a into a print, after the print, the 
conveyance roller which pinches and conveys, predetermined delivery device, for example body for a 
print, for delivering paper, the actuator which drives the conveyance roller, the control section which 

controls actuation of an actuator, etc. are prepared. JfnA „ tor 

m0281 Moreover, the printer head is arranged so that nozzle 14a of ink discharge part 1 OA may counter 
through predetermined spacing from the print side of the body for a print. And liquid ink is guide I into 
liquid ink room 13a through ink passage from an ink tank, and liquid ink is heated by heater 11 A or 1 IB 
within this liquid ink room 13a. A liquid ink drop is made to breathe out from : nozzle 14a with the 
energy at the time of this heating, and the liquid ink drop D is made to reach the body for a print 
[0029] With this operation gestalt, ink discharge part 10A forms two heaters 1 1 A and IB to one nozzle 
14a It is L1A about the central line of each heaters 1 1 A and 1 IB, respectively And LIB It is shown. 
Heaters 1 1 A and 1 IB are arranged in the direction of an abbreviation right angle to the displacement 
direction of the body for a print in a printer. Furthermore, Heaters 1 1 A and 1 IB are arranged so that it 
may become axial symmetry to the central line L2 of nozzle 14a. 

[00301 By arranging each heaters 1 1 A and 1 IB like this operation gestalt, it is central line L I A of each 
heaters 11 A and 1 IB. And LIB It becomes specified quantity gap ****** from the central line L2 of 

[00311 Next, the actuation approach of the heaters HAand 1 IB of a printer head is explained 
(The 1st operation gestalt of the actuation approach of a printer head) Each heaters 1 A and IB consist 
of 1st operation gestalten so that it can drive according to an individual (independently). That is, only 
heater 11 A can be driven, the liquid ink drop D can be made to breathe out, and only heater 1 IB can be 
driven and the liquid ink drop D can also be made to breathe out. The actuator (not shown) which 
enabled it to drive these independently is electrically connected to Heaters 1 1 A and 1 IB, and actuation 
of Heaters 11A and 11B is controlled by the actuator. + . 
r 0 0321 When only heater 1 1 A is driven and the liquid ink drop Dl is made to breathe out, since the 
liquid ink drop Dl degree[ of predetermined angle ]-shifts and is breathed out to the central line L2 of 
nozzle 14a, it reaches the location which shifted to right-hand side among drawing . When only heater 
1 IB is driven and the liquid ink drop D2 is made similarly to breathe out, since the liquid ink drop D2 
degree[ of predetermined angle ]-shifts and is breathed out to the central line L2 of nozzle 14a, it reaches 
the location which shifted to left-hand side among drawing 1 . 

r00331 In case a print is carried out to one line of the body for a print, one of heater 1 1 A or 1 I B are 
driven and the liquid ink drop Dl or D2 is made to reach the body for a print with this operation gestalt. 
And only predetermined distance carries out the variation rate of the body for a print, one of other heater 
1 IB or 1 1 A are driven, and the liquid ink drop D2 or Dl is made to reach the body for a print in the 
following one line. This approach is repeated by turns. By drawing 1 , ink discharge part 1 OA shows the 
example which drove heater 1 1 A first, made the liquid ink drop Dl reach the target carried out the one- 
line variation rate of the body for a print, then drove heater 1 IB, made the hquid ink drop D2 reach the 
target, carried out the one-line variation rate of the body for a print further, then drove heater 1 1 A, and 
the liquid ink drop Dl was made to reach. . . . 

[0034] Drawing 2 (a) - (c) is drawing showing the example at the time of making the liquid ink drops 
Dl and D2 reach the body for a print as mentioned above, respectively, and recording an image. In 
drawing 2 , the longitudinal direction in drawing is the side-by-side installation direction of ink 
discharge part 10A, and drawing Nakagami down is the displacement direction of the body for a print. 
Drawing 2 shows six liquid ink drops Dl or D2 to one line. 

[0035] Moreover, it is shown among drawing that the sign of "A" shown in the left end of each line and 
"B" drove Heaters 1 1 A and 1 IB, respectively, and made the liquid ink drop reach the target. That is the 
line which attached the sign of "A" is the liquid ink drop Dl , and the line which attached the sign ot B 
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is the liquid ink drop D2. 

[0036] In the example of drawing 2 , it counted from the left among six liquid ink drops Dl in one line, 
or the impact location of D2, and the 1st, the 3rd, and the 6th thing have reached the target position. 
Moreover, it counts from the left and the 2nd and the 5th liquid ink drop Dl, or D2 is specified quantity 
gap ****** from a target position to the inside of drawing, and right-hand side. Moreover, it counts 
from the left and the 4th liquid ink drop Dl or D2 is specified quantity gap ****** from a target 
position to the inside of drawing, and left-hand side. 

[0037] In this case, when the impact location gap by one line arises over all lines, it becomes being the 
same as that of the example shown by drawing 7 , and a stripe comes to be conspicuous. However, with 
this operation gestalt, heater 1 1 A or 1 IB was made to drive by turns for every Rhine, and the liquid ink 
drop Dl or the impact location of D2 is shifted equally to right and left for every line. The stripe 
generated in the shape of a line in the displacement direction of the body for a print stops thereby, being 
conspicuous as shown in drawing 2 . 

[0038] It is made different [ the liquid ink drop Dl or the impact location of D2 according / drawing 2 
(a), (b), and (c) / to Heaters 1 1 A and 1 IB respectively ]. Drawing 2 (b) enlarges the amount which an 
impact location shifts from drawing 2 (a), and drawing 2 (c) makes further the amount which an impact 
location shifts larger than drawing 2 (b). That impact location gap stops being conspicuous understands 
as the amount which an impact location shifts is enlarged. 

[0039] (The 2nd operation gestalt of the actuation approach of a printer head) Drawing 3 (a) - (c) is a 
sectional view which explains the 2nd operation gestalt of the actuation approach of the heaters 1 1 A and 
1 IB of a printer head, respectively. Heaters 1 1A and 1 IB are driven simultaneously, and the liquid ink 
drop D is made to breathe out with the 2nd operation gestalt. At drawing 3 , it is PB about the driving 
force of PA and heater 1 IB in the driving force of heater 1 1 A. It is carrying out. 

[0040] First, drawing 3 (a) is PA >PB. It is an example when carrying out. Within liquid ink room 13a, 
among drawing, since the driving force of heater 1 1 A arranged on left-hand side is larger, among 
drawing, the liquid ink drop D shifts rightward and is breathed out. On the other hand, drawing 3 (b) is 
PA <PB. It is an example when carrying out. Within liquid ink room 13a, among drawing, since the 
driving force of heater 1 IB arranged on right-hand side is larger, among drawing, the liquid ink drop D 
shifts leftward and is breathed out. 

[0041] As mentioned above, although it is clear, it is the driving force PA of Heaters 1 1 A and 1 IB. And 
by setting PB as a predetermined value, it can adjust so that the liquid ink drop D may be breathed out in 
parallel with the central line L2 of nozzle 14a. 

[0042] Drawing 3 (c) is PA =PB. It is an example when carrying out. If the liquid ink drop D is breathed 
out in parallel with the central line L2 of nozzle 14a in this driving force, it will be the driving force PA 
of Heaters 1 1 A and 1 IB. And PB It is not necessary to change driving force. However, if it seems that 
the liquid ink drop D shifts to left-hand side, and is breathed out among drawing in this case, it will be 
the driving force PA of heater 1 1 A. Driving force PB of heater 1 IB It becomes possible to make the 
orbit of the liquid ink drop D breathed out into the central line L2 of nozzle 14a in parallel by enlarging. 
[0043] Similarly, if it seems that the liquid ink drop D shifts to right-hand side, and is breathed out 
among drawing, it will be the driving force PB of heater 1 IB. Driving force PA of heater 1 1 A It 
becomes possible to make the orbit of the liquid ink drop D breathed out into the central line L2 of 
nozzle 14a in parallel by enlarging. 

[0044] (Other operation gestalten of the ink discharge part of a printer head, and the 3rd operation 
gestalt of the actuation approach of a printer head) Drawing 4 is a sectional view which shows other 
operation gestalten of the ink discharge part of the printer head by this invention, and explains the 3rd 
operation gestalt of the actuation approach of the heater of a printer head. Unlike ink discharge part 10A 
of drawing 1 , ink discharge part 10A' of drawing 4 is equipped with three heaters 1 1A, 1 IB, and 1 1C. 
[0045] In drawing 4 , each heaters 1 1 A, 1 IB, and 1 1C are arranged in the direction of an abbreviation 
right angle to the displacement direction of the body for a print in a printer. Furthermore, Heaters 1 1 A 
and 1 IB are arranged so that it may become axial symmetry to the central line L2 of nozzle 14a. This 
arrangement is the same as that of the operation gestalt of drawing 1 . Moreover, heater 1 1C is the 
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central line L1C. On the central line L2 of nozzle 14a, and the design, it is arranged so that it may be in 
agreement. 

[0046] The liquid ink drop D is made to breathe out without making only heater 1 1C drive and driving 
Heaters 1 1 A and 1 IB in principle, and the body for a print is made to reach the target with this operation 
gestalt. However, it is performed as follows, when the orbit of the breathed-out liquid ink drop D is not 
in agreement with the central line L2 of nozzle 14a and the liquid ink drop D does not reach the target 
within the limits of a target position by the installation error of heater 1 1C etc. 
[0047] First, Heaters 1 1 A and 1 IB are made to drive by turns for every line as the 1st actuation 
approach, as the operation gestalt of drawing 1 showed. Heater 1 1C is not driven at this time. Thereby, 
the same effectiveness as the operation gestalt of drawing 1 is acquired. 

[0048] Moreover, as the 2nd actuation approach, as the operation gestalt of drawing 3 showed, it is the 
driving force PA of heater 1 1 A. Driving force PB of heater 1 IB It is made to differ and the liquid ink 
drop D is made to breathe out. This driving force PA PB Ink droplet liquid D can be made to reach the 
target position of the body for a print by adjusting balance. It is the driving force PA and PB of Heaters 
1 1 A and 1 IB without driving heater 1 1C in this case furthermore. It may adjust and an impact location 
may be adjusted. On the other hand, heater 1 1C is also driven simultaneously and may adjust an impact 
location. 

[0049] As mentioned above, although 1 operation gestalt of this invention was explained, the following 
various deformation is possible for this invention, without being limited to the operation gestalt 
mentioned above. 

(1) Although the case where it had three heaters 1 1 A, 1 IB, and 1 1C was mentioned as the example with 
this operation gestalt when it had two heaters 1 1 A and 1 IB and, four or more may be arranged, without 
being restricted to these. 

[0050] (2) When arranging two heaters 1 1 A and 1 IB, as the operation gestalt showed, you may not be 
axial symmetry to the central line L2 of nozzle 14a. That is, the symmetry axis with two heaters 1 1 A 
and 1 IB may shift to the central line L2 of nozzle 14a. When arranging three or more heaters, it is not 
necessary to arrange the heater of a couple to the symmetry to the central line L2 of nozzle 14a 
similarly. 

[0051] (3) Moreover, when forming three or more heaters, it is not restricted to the actuation approach 
of the heater of the printer head shown with this operation gestalt. For example, three or more heaters 
are arranged in the direction of an abbreviation right angle to the displacement direction of the body for 
a print, and the heater driven for every line is changed and you may make it make a liquid ink drop 
breathe out. For example, drive only heater 1 1C and the liquid ink drop D is made to breathe out, only 
heater 1 IB is driven and the liquid ink drop D can also be made to be able to drive only heater 1 1 A, to 
be able to make the liquid ink drop D able to breathe out, and to breathe out by degree line further in 
degree line with the first line, in ink discharge part 10A* shown by drawing 4 . 
[0052] 

[Effect of the Invention] According to this invention, the impact location to the body for a print of a 
liquid ink drop is changeable by forming two or more heaters which can be driven according to an 
individual in the location where the liquid ink interior of a room corresponding to one nozzle differs, 
changing the heater which should be driven for every line, or changing driving force of two or more 
heaters to one nozzle, etc. This becomes possible not to be conspicuous and to carry out impact location 
gap of a nozzle proper. 



[Translation done.] 
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